Irradiation was carried out at the Department of Radiotherapy and Radiation Medicine, Institute of Medical Sciences, B.H.U. The exposure rate was 82.92 r/m at a distance of 60cm and the doses used ranged from 100 rads to 500 rads. The different doses were obtained by increasing the time of exposure.
For irradiation, antheridia of suitable sizes were carefully selected and placed in petri dishes containing 5 ml of pond water which were then exposed to 60CO gamma-rays. After irradiation the material was immediately transferred to fresh pond water and was fixed in a mixture of 3:1 ethyl alcohol and glacial acetic acid at 12, 36, 60 and 84 hours respectively after irradiation.
The fixed material was cytologically studied employing Godward's iron alum acetocarmine technique (Godward 1948 Chromosome breakage has been observed to be the most outstanding effect both at metaphase and anaphase. Cells passing through the mitotic divisions after irradiation (100 to 200 rads) , showed at metaphase one to two or occationally 3, early anaphase showing fragments (300r).
4, two cells showing anaphase stages each daughter groups composed of entirely minute chromosome fragments (500r).
5, metaphase showing formation of ring chromo somes (300r).
6, anaphase showing possibly a dicentric bridge formation (400r). 7, two cells at anaphase showing bridge formation, upper cell shows bridges and fragments; lower cell shows only formation of bridges probably formed of fragments (400r). Table 1 . Data on chromosomal aberrations in 1Vitella flagelliformis subjected to gamma radiation up to four fragments per cell arising as a result of breakage of one or the other of the chromosomes of the complement (Fig. 2) . The fragments at metaphase appear as short rods (Fig. 2 ) where as at anaphase they vary in shape from short rods to minute pieces (Figs. 3 and 4). At higher doses (500 rads) the number of frag ments at metaphase increased from two to five or six per cell while at anaphase the fragments were numerous. The chromosome fragments both large and small seem to get distributed to the poles. Apart from the chromosome breakage the anaphase bridges have also been found to be more frequent. The anaphase bridges within the cells of the same filament often differed in length, shape and configuration. As the dose increased above 300 rads, it was observed that the bridges were formed of one to three long continuous strands, besides some fragments (Fig. 7) . In some cases formation of dicentric chromosomes have been observed, since they have been seen to present "Z" like shape parti cularly at anaphase (Fig. 6) . At higher doses (500 rads) the bridges were composed of mostly of fragments of chromosomes. The observed effects concerning fragments and bridge formation are summarised in Table 1 .
The data reveals that there is linear increase in the frequency of affected cells with increase in dose (cf. also Graph 1).
Appearance of ring chromo somes both at metaphase and anaphase is not uncommon (Fig.  5 ). At low doses (100 to 300 rads) they have been found to be more frequent than at higher doses (400 to 500 rads). Forma tion of micronuclei from a few chromosomes has also been de tected, though rarely. The earlier work with gamma-rays on green algae is practically insignificant . The limited work on Eudorina elegans by Rayns and Godward (unpub .) shows that this organism is very resistant to gamma-rays , since some of the cells survived even after being subjected to an irradiation of 15 ,000 rads. Only at 20,000 rads level i rradiation proved lethal. Similarly it was shown by Leedale (1958) that a dose of 15,000 rads was just sublethal to Euglena gracilis . Some blue green algae survived a treatment with more than 106 rads (cf . Godward 1962) .
In the present investigation chromosome breakages and other chromosomal abnormalities could be induced at a very low doses of 100 to 500 rads as compared with the other algal cases mentioned above. At low doses (100 rads), the frequ ency of cells with chromosomal aberrations was seen to be 17.8 to 18.9% whereas at higher doses (500 rads) they increased to 93.3 to 94.1% (vide Table 1 ). Thus there is a linear increase in frequency of chromosomal aberrations with increase in dose. The wide difference in the degree of sensitivity to gamma rays between Nitella flagelliformis (Highly sensitive) and other algae Eudorina elegans, Euglena gracilis (Highly resistant) can not yet be fully explained with the limited data available. It may be mentioned here that in this respect the chromosomes of the present alga Nitella flagelliformis behave much the same way as in angiosperms in response to gamma radiation, since chromosome and chromatid breaks have been induced in Tradescantia pollen grains (cf. Kollar 1952 , Smith, Kirby and Denicles 1953 , Swanson 1955 ) with low doses ranging from 50 to 200 rads. Acentric frag ments and dicentric bridges were observed (by Mikaeisen 1967) in barley root meri stem at a dose of 200 to 400 rads. Sarma and Khan (1967) while studying the effects of X-rays on Nitella flagel liformis pointed out that this alga is more sensitive to X-rays in comparison to many other algae investigated by other workers (cf. Godward 1962) . It may be mentioned here that the same species employed in the present work for studying effects of gamma radiation, shows similar sensitivity level as with X-rays (100 to 500 rads). The general cytological effects in both studies are also almost com parable.
Summary
The effects of gamma-rays on a member of Charophyta viz. Nitella flagelli formis have been studied, subejcting the antheridia to (60CO) gamma-rays treatment (100-500 rads). A study of nuclear division in the spermatogenous filaments of treated antheridia, revealed chromsome fragments both at metaphase and anaphase, formation of rings, anaphase bridges and rarely of micronuclei. A linear increase in the number of cells showing chromosomal aberrations with increase in dose has been observed. It is significant to note that this alga is more sensitive to gamma rays in comparison to Eudorina elegans and Euglena gracilis studied by other work ers. The cytological effects of gamma-rays observed in the present work are almost identical with those produced by X-rays (100-500 rads) on the same species as reported earlier by Sarma and Khan (1967) 
